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(57) ABSTRACT

A valve includes: a housing having a housing stop; a
solenoid arranged in the housing; a pin movable by the
solenoid; a piston connected to the pin; a spring configured
to provide prestressing of the piston; and a seal configured
to seal the piston against the housing. The piston has a
circumierential stop arranged on 1ts outer face, the circum-
ferential stop of the piston bearing against the housing stop
such that the piston 1s movable, by the spring, beyond a
closed position of the valve.

S Claims, 1 Drawing Sheet
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1
SOLENOID VALVE PISTON SEAL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This 1s a U.S. national stage of application No. PCT/
EP2014/071902, filed on 13 Oct. 2014, which claims prior-
ity to the German Application No. 10 2013 220 685.2 filed
14 Oct. 2013, the content of both incorporated herein by
reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a valve of the type having a
housing, a solenoid arranged 1n the housing, a pin movable
by the solenoid, a piston connected to the pin, and a seal that

seals the piston against the housing.
2. Related Art

Valves of this type are used, inter alia, as a diverting air
valve on a turbocharger 1n motor vehicles, so as to open a
bypass to the suction side 1n an overrun mode, as a result of
which excessively abrupt braking of the turbocharger i1s
prevented and rapid starting up 1s ensured. The opening and
closing of the bypass takes place via the piston that acts as
a closing member and opens or closes an opening in the
bypass line. For closing purposes, the piston 1s moved 1nto
the closed position by a spring. For opening purposes, the
piston 1s moved out of the closed position counter to the
spring force by the solenoid. In order to seal the housing
with respect to the bypass line, a seal that bears against the
outer face of the piston 1s arranged in the housing. During
opening and closing of the piston, the piston moves with
respect to the seal. So that the piston 1s not pressed out of the
housing by the spring during transport and before the
installation on the bypass line, a flange 1s integrally formed
at that end of the piston that faces the solenoid. The flange
presses against the seal and thus prevents the release of the
piston from the housing. It 1s disadvantageous that the seal
can be damaged by the piston as a consequence of the
transport movements. The possibility of such damage makes
it necessary to perform additional tests 1 order to avoid
tailures of the valve during operation.

SUMMARY OF THE INVENTION

In view of the above, an object of the mmvention 1s to
provide a valve, the seal of which 1s protected against
damage as a consequence of transport movements after
assembly has taken place and before installation.

This object 1s achieved, 1n accordance with an aspect of
the present invention, by providing the piston with a cir-
cumierential stop on its outer face, the stop of the piston
bearing against a stop of the housing, the piston having been
moved beyond the closed position by the spring in this
position.

According to an aspect of the present mvention, a par-
ticularly simple and reliable fixing structure of the piston 1s
provided with the configuration of a stop on the piston
pressed against a housing-side stop by the spring, which 1s
already arranged 1n the valve. By virtue of the this configu-
ration, complicated securing measures are not necessary.
Since the position of the fixing structure lies behind the
position of the piston in the closed position, the piston
cannot reach the position in the installed state on the
turbocharger. This ensures that the operation of the valve 1s
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2

not impaired and the fixing structure acts exclusively in the
phase 1 which the valve has not yet been installed as
intended.

In one aspect, the stop 1s formed on the piston by forming,
a region of the piston with a greater external diameter. A stop
of this type can be achieved with a small outlay of material-
removing or reshaping.

In another aspect, 1n order to avoid excessively abrupt
impact of the stops that might lead to damage, the transition
of the piston 1nto the region with a greater external diameter
1s configured as a cone.

A complicated design of the housing 1s avoided by virtue
of the fact that the housing has at least one housing part
arranged 1n the region of the piston and has a housing-side
stop. As a consequence of the multiple-piece housing con-
figuration, the manufacture of the individual housing parts 1s
simplified considerably.

According to a further advantageous refinement, a con-
tribution 1s made to simplitying the housing if the housing
part 1s configured to receive and guide the seal.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described in greater detail using one
exemplary embodiment. In the drawings:

FIGS. 1 and 2 show a section through a valve according
to the mvention.

DETAILED DESCRIPTION OF THE
PRESENTLY PREFERRED EMBODIMENTS

FIG. 1 shows a diverting air valve for a bypass line of a
turbocharger of a motor vehicle. The valve has a two-part
housing 1 with a first cup-shaped housing part 2, 1n which
a solenoid with a coil 3 and a metal pin 4 are arranged. The
metal pin 4 1s connected to a piston 5 that acts as a closing
member. A spring 6 ensures the necessary prestressing of the
piston 5. In the 1llustration shown, the cup-shaped part 2 has
a plug connector 7 on its upper side, which plug connector
7 1s configured 1n one piece on the cup-shaped part 2. A
second housing part 8, which extends as far as into the
region of the piston 5, and surrounds the latter, 1s arranged
in the edge region of the first cup-shaped housing part 2. The
second housing part 8 1s of a cylindrical configuration and
has two radially circumiferential shoulders 9, 10 on its inner
wall. The shoulder 9 that lies closer to the first housing part
2 serves to support an annular seal 11, which seals the piston
5 against the second housing part 8. The second shoulder 10
of the housing part 8 acts as a stop and serves as a rest for
a stop 12 which 1s configured on the outer face of the piston
5. The stop 12 1s formed by a portion having a greater
external diameter of the piston 5, the transition between the
two external diameters of the piston 3 being configured as a
cone. In the 1llustration shown, the piston 3 1s moved out of
the first housing part 2 by the spring 6. Further movement 1s
blocked by the contact of the stop 12 on the shoulder 10. The
piston 1s pressed against the shoulder 12 by the spring force,
with the result that the piston 1s fixed 1n this position and the
seal 11 1s not subjected to any further loading as a conse-
quence of a movement of the piston. In this position, the
piston 5 1s situated 1n the transport position.

FIG. 2 shows the valve from FIG. 1 1n the closed position
and therefore in the installed state. The closed position
means that the piston 5 bears with its side 13 which faces
away from the metal pin 4 against the opening to be closed
(not shown) of the bypass duct. The closed position 1s
reached 1n turn by way of the spring 6. Since the position of
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the piston 5 1n the closed position of the valve 1s closer to the
first housing part 2 than in the transport position, the
shoulder 10 and the stop 12 are spaced apart from one
another and contact of the stop 12 with the shoulder 10 1s
ruled out.

Thus, while there have been shown and described and
pointed out fundamental novel features of the invention as
applied to a preferred embodiment thereot, it will be under-
stood that various omissions and substitutions and changes
in the form and details of the devices illustrated, and in their,
operation, may be made by those skilled in the art without
departing from the spirit of the invention. For example, it 1s
expressly intended that all combinations of those elements
and/or method steps which perform substantially the same
function 1n substantially the same way to achieve the same
results are within the scope of the invention. Moreover, it
should be recognized that structures and/or elements and/or
method steps shown and/or described 1n connection with any
disclosed form or embodiment of the mmvention may be
incorporated in any other disclosed or described or sug-
gested form or embodiment as a general matter of design
choice. It i1s the intention, therefore, to be limited only as
indicated by the scope of the claims appended hereto.

The 1nvention claimed 1s:

1. A valve movable between a transport position and a
closed position, the valve comprising:

a housing (1) having:

a first cup-shaped housing part (2), and
a second housing part (8);

a solenoid arranged 1n the first cup-shaped housing part
(2) of the housing (1);

a pin (4) arranged 1n the first cup-shaped housing part (2)
of the housing (1), the pin (4) being movable by the
solenoid;

a piston (3) connected to the pin (4) and arranged within
the second housing part (8);

a spring (6) configured to provide prestressing of the
piston (5); and
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a seal (11) configured to seal the piston (5) against the
housing (1),

wherein the second housing part (8) has a cylindrical
configuration and has an inner wall, the second housing,
part (8) having a first radially circumierential shoulder
(9) on the mner wall, and a second radially circumier-
ential shoulder (10) on the inner wall, the first radially
circumierential shoulder (9) being arranged closer, 1n
comparison with the second radially circumierential
shoulder (10), to the first cup-shaped housing part (2),
and

wherein the piston (5) has a circumierential stop (12)

arranged on an outer face thereof, the circumierential
stop (12) of the piston (3) being arranged, in the
transport position of the valve, such that the circum-
ferential stop (12) bears against the second radially
circumierential shoulder (10), the piston (3) being
movable, by the spring (6), from the transport position
of the valve, in which the circumierential stop (12)
bears against the second radially circumierential shoul-
der (10), to a closed position of the valve, 1n which the
circumierential stop (12) does not contact the second
radially circumierential shoulder (10).

2. The valve as claimed 1n claim 1, wherein the circum-
terential stop (12) comprises a region on the outer face of the
piston (5) having a a first external diameter relatively larger
than a second diameter of a region of the outer face of the
piston (5) distal to the second housing part (8).

3. The valve as claimed 1n claim 2, the piston (5) further
comprising a cone-shaped region that transitions between
the first and second diameters.

4. The valve as claimed 1n claim 3, wherein the second
housing part (8) 1s arranged proximate the piston (3).

5. The valve as claimed 1n claim 4, wherein the second
housing part (8) 1s configured to receive and guide the seal

(11).
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